INTRODUCTION
Neurofibromatosis type 1 (NF1) is one of the cancer predisposing syndrome and malignant tumors developed four times as often in the NF1 patient group as in the general population [1] . Gastrointestinal stromal tumor (GIST), somatostatinoma and breast cancer are commonly related to NF1, in addition to nervous system tumors such as malignant peripheral nerve sheath tumor (MPNST) or optic nerve gliomas [2] . But, the evidence underlying the tumorigenesis of these NF1-related tumors are inadequate and it is controversial which types of tumor are NF1-related. In particular, there are few studies in Korea. Thus, we performed this study to investigate the incidence and spectrum of malignant tumors in Korean NF1 patients. 
RESULTS

Incidence of malignant tumors in NF1 patients
Histologic type and location of malignant tumors
The types of malignant tumors were as follows: 9 carcinomas, 8 sarcomas, and 1 central nervous system (CNS)
tumor. Five tumors were nervous system origin and 13
were non-nervous system tumor. The locations of tumors were as follow: 1 CNS, 2 lung, 3 breast, 3 stomach, 3 small bowel, 1 colon, 1 liver, 1 uterus, 1 neck, and 2 in the extremities (Table 1) . Three MPNSTs developed at the neck and extremity and one in the liver (Fig. 1 ). All three GISTs had multiple tumors in the jejunum (Fig. 2) , and 1 MPNST and 1 pheochromocytoma were accompanied in 2 GISTs (Fig. 3) . 
Multiple primary tumors
Multiple primary tumors, benign or malignant, were reported in 4 patients (25.0%), synchronously or metachronously.
Survival period of patients
The survival periods of patients after diagnosis of ma- operative surveillance is needed [7] . However, the estimation of the frequencies of specific tumors in NF1 patients is difficult and the incidence might be overestimated because most cohort studies are based on hospital data.
Although malignant tumors are an important cause of mortality in NF1, studies for NF1-related tumors are inadequate and the mechanism underlying tumorigenesis remains obscure. Therefore, a large cohort study is needed to investigate the incidence and spectrum of NF1-related tumors, in addition to genetic study for finding out of underlying patho-mechanism.
We have searched journals from the web site "http:// koreamed.org" using keywords "neurofibromatosis" and 
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